Effects of belowground litter addition, increased precipitation and clipping on soil carbon and nitrogen mineralization in a temperate steppe
The first and most important is the lack of clear hypotheses to be tested, with
only the objective of finding effects of the mentioned driving factors on C and N mineralization but based on no specific mechanism.
Thank you for your suggestion. Your comments have been fully considered in the revised MS. We developed a specific hypothesis about belowground particulate litter addition, increased precipitation, clipping (reduced belowground photosynthates allocation) and their might interact on soil C and N mineralization based on the specific mechanism. Please see Line 89 -95, 101 -105. Thank you for your suggestion. We proposed a specific hypothesis based on the specific mechanism. Therefore, all the relate variables in this study were necessarily.
We used the method of stepwise regression to guard against over-interpreting significant multiple-correlations. Stepwise regression combines forward selection and backward elimination. At each step, the best remaining variable is added, provided it passes the significant at 5 % criterion, then all variables currently in the regression are checked to see if any can be removed, using the greater than 10 % significance criterion. The process continues until no more variables are added or removed. It is not guaranteed to find the best subset of independents but it will find a subset close to the best. If several independent variables are existed higher correlations, which may contribute to overfitting or spurious correlation, stepwise regression can delete one or more correlated independent variables to lest including complexity such as interactions. Therefore, stepwise regression would not result in some significant models. Please see the revised MS.
3. While a relationship between microbial properties and respiration is expected, they may both be the consequence of changes in other underlying driver factors such as SOM quality and quantity, or changes in soil physical characteristics. It should be noted that incorporation of litter in the study will change soil density and water retention characteristics (and its effects on respiration) and these are not well considered in the study.
Thank you for your suggestion. We have measured soil organic matter quantity (soil light organic matter and heavy organic matter content). Please see Fig. 3 .
In this study, we expected to add the particulate litter to the upper soil layers without drastically damaging the root systems and soil physical characteristics. For this purpose, we carefully used sharp forks to loosen the surface soil (10 cm), and gradually and homogeneously added litter to the soil in the 0 -10 cm layer. The soil pores were carefully filled with soil and gently compacted by hand. To create consistent soil disturbance across treatments, the plots with no particulate litter addition were processed in the same manner as the plots that received particulate litter addition. Therefore, soil physical characteristics such as soil water retention were not change significantly in this experiment (data not shown). However, it is a pity we do not measured soil density. We will give a measurement of these data in the next step of our research. Thank you for your suggestion. In the field, it is hard to estimate soil C mineralization rate (microbial respiration), because soil respiration measured in situ included plant root respiration and microbial respiration. Therefore, C mineralization could only be measured in the lab with short-term incubation, this method could also reflect potential C mineralization rate at different sampling times during the growing seasons.
Other studies also used the same method to measure soil C mineralization such as Zhang et al. (2005 , Global Change Biology 15: 1544 -1556 . In addition, the measurement of soil N mineralization was conducted in situ incubation, thus we established models among soil C mineralization (and N mineralization) and soil temperature and moisture were reasonable. However, it is a pity we do not consistent recorded soil temperature and moisture throughout the whole year using dataloggers.
We will give a measurement of these data in the next step of our research. We also added some information about measurement of soil temperature and moisture Thanks for your suggestions. The English language has been improved in the MS.
7. Also some terms were not defined (light and heavy organic matter) and some are confusing (e.g. SOM input is used to refer to addition of litter to topsoil, but clipping will also change below-ground SOM inputs). In general, the connection of ideas throughout the text should follow a more rigorous logic.
Your comments have been fully considered in the revised MS. We developed a specific hypothesis about belowground litter addition, increased precipitation, clipping (reduced belowground photosynthates allocation) and their might interact on soil C and N mineralization based on the specific mechanism. Therefore, the connection of ideas throughout the MS followed a rigorous logic in the revised MS.
Please see Line 89 -95, 101 -105. In addition, some not defined and confused terms were clarified in the revised MS. Please see Line 313 -314.
The large number of bar plots is non informative.
We added some information and checked all the figures carefully in the revised MS.
9. The study finally shows that changes in C input and precipitation have an effect. This is not at all new nor unexpected. They also show significant interaction effects. However, there is finally no convincing argument explaining these. E.g. moisture and temperature conditions in the field at different depths were likely changed with both clipping and SOM addition. These conditions throughout the soil profile, which are main drivers of SOM decomposition, could alone be responsible for the observed interactions, but this more detailed ST and SM information is not given. ST and SM being known as the major drivers of SR should be measured in detail at several depths in such type of field experiments.
Thanks for your constructive suggestion. Admittedly, soil moisture and temperature are the main drivers of C and N mineralization, and we also found that all the concurrent seasonal variations of soil temperature and moisture significantly contributed to the temporal fluctuations of soil C and N mineralization in this study.
However, in spatial scales, we considered responses of soil C and N mineralization to changes in spatial location of different treatments and replications and excluded the influence of sampling time. These results showed that soil net C and N mineralization rates only correlated with soil microbial biomass, soil moisture, the ratio of fungal to It is unfortunate that soil moisture and temperature data in the field at deeper depths (10-20cm, 20-30cm) were not be recorded at a finer temporal scale. We only measured soil temperature and moisture (0-10cm) during the time of sampling. We rewrote this section in the revised MS. Please Line 175 -177. We will give a measurement of these data in the next step of our research.
10. I would suggest that the authors focus on specific mechanisms relating their treatments with the response variables and derive hypotheses that can be tested with available or new data, and that they avoid over-interpreting significant multiple-correlations that are common in soils.
Thanks for your suggestions. The old MS was lack of clear hypotheses and based on no specific mechanism. In the revised MS, your comments have been fully considered.
We developed a specific hypothesis about belowground litter addition, increased precipitation, clipping (reduced belowground photosynthates allocation) and their might interact on soil C and N mineralization based on the specific mechanism. Please see Line 89 -95, 101 -105.
We also used the method of stepwise regression to guard against over-interpreting significant multiple-correlations. Stepwise regression combines forward selection and backward elimination. At each step, the best remaining variable is added, provided it passes the significant at 5 % criterion, then all variables currently in the regression are checked to see if any can be removed, using the greater than 10% significance criterion. The process continues until no more variables are added or removed. It is not guaranteed to find the best subset of independents but it will find a subset close to the best. If the several independent variables are existed higher correlations, which may contribute to overfitting or spurious correlation, stepwise regression can delete one or more correlated independent variables to lest including complexity such as interactions.
Some specific comments:
1. L 28 Change 'SOM input' to some other expression throughout the manuscript, more specific to the treatment (e.g. litter addition). SOM input is too vague and can refer to above or below-ground inputs.
Thanks for your suggestions. We corrected this expression in the revised MS. Please see the revised MS.
L 28 Do not use the expression 'SOM inputs (or increased precipitation)' as
the two are very different factors even if they showed similar effects. They are not interchangeable so should not be 'or' but rather 'and'.
Thanks for your suggestions. We corrected these expressions in the revised MS.
Please see the revised MS.
L30 The first sentences here sound too repetitive.
The sentences were rewritten in the revised MS. Please see Line 26-31.
L34 year, and L35 NNR was not defined L37-38 again parenthesis problem.
We rewrote this sentence in the revised MS. Please see Line 34-40.
L79-80 Sentence is not clear.
We deleted this sentence in the revised MS.
L101-104 Both question 1 and 2 are the basically the same.
We rewrote this section in the revised MS. Please see Line 101-105.
We appreciate your constructive comments and suggestions that have helped us improve this manuscript.
Referee #2

===== General comments =====
This ms describes a manipulative field experiment conducted in a temperate grassland steppe, in which organic matter input (clipping and direct incorporation into soil) and precipitation were the main factors. The authors examined the resulting effects on soil C and N mineralization and microbial community structure. This is an interesting subject, the approach taken has novel aspects, and in general is appropriate for Biogeosciences. Thanks for your suggestions. We have deleted meteorological data ( Fig. 1 ) which have already presented in our PLOS ONE paper (Ma et al. 2012 ).
In fact, the proportion of results same to our PLOS ONE paper was very small. In this BGD manuscript, we presented soil microclimate, soil total PLFAs, the ratio of fungal to bacterial PLFAs in both clipped and unclipped plots, whereas we only showed soil microclimate, the ratio of fungal to bacterial PLFAs in unclipped plots in our PLOS ONE paper. Because the results of soil microclimate, the ratio of fungal to bacterial PLFAs and total PLFAs were very useful to explain the variations of soil C and N mineralization, we want to present these results in the revised MS. Meanwhile, the same results were marked the source in Figure legends The best-known method to guard against overfitting or spurious correlation is stepwise regression. Stepwise regression combines forward selection and backward elimination. At each step, the best remaining variable is added, provided it passes the significant at 5 % criterion, then all variables currently in the regression are checked to see if any can be removed, using the greater than 10 % significance criterion. The process continues until no more variables are added or removed. It is not guaranteed to find the best subset of independents but it will find a subset close to the best.
If the several independent variables are existed higher correlations, which may contribute to overfitting or spurious correlation, stepwise regression can delete one or more correlated independent variables to lest including complexity such as interactions.
P. 9502, l. 3-15 as well as PLFAs: some of these results have already been presented in your PLOS ONE paper
Thanks for your suggestions. We have deleted meteorological data which have already presented in PLOS ONE paper and Please see the answer of General comments 2.
P. 9504, l. 12-16: move to discussion
We have moved this section to discussion in the revised MS. Please see Line 392-395.
P. 9509, l. 3: what long-term implications? Be specific
In this sentence, our expression is a bit vague. Therefore, we deleted the word "long-term" in the revised MS.
8. Because all the d.f.= 1 (the results from the repeated measurement ANOVAs) and the space were too narrow, we do not added d.f. in Table 1 . We indicated significance in bold and italic. Please see Table 1 .
Table 2: give unit for all variables
The units for all variables were added in Table 2 . We appreciate these helpful comments and suggestions that have helped us improve the quality of our paper.
